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Derivation and Analysis of Tangent Stiffness for Suspended Cable Based

on Principle of Complementary Energy
QIU Yanjian', MAO Ling', WU Liangqin’, LI Tao’
(1. Nanchang Municipal Public Works Project Management Co., Ltd., Nanchang 330000, China; 2. East China Jiaotong University,
Nanchang 330013, China)

Abstract: In the analysis of cable structures, the static equilibrium method of cable segments and the virtual work
increment equation method are currently the main theoretical foundations of finite element analysis. However, the two
methods have limitations in terms of mathematical complexity and universality. Based on the principle of
complementary energy and variational calculation, a new finite element analysis method for cable structures is
proposed. Compared with the traditional methods, the proposed method avoids the complex mathematical derivations
and has better generality for the structures of bar system. The analysis of examples show that this method is comparable
to the existing methods in terms of computational accuracy and convergence efficiency with good accuracy and
reliability, providing a concise and effective analysis method for the nonlinear finite element analysis of cable structures

and other structures of bar system.

Keywords: cable structures; principle of complementary energy; variational calculation; nonlinear analysis
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